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^CidckD. Vi< e>j0^ii-7t'l4^|iSj±$i±TVi;g) (#11 2 0 0 3 - 7 3 

1 -Ti5''x'>5^;i/^U5/v;i^x-x;i/CDt^5l5<DM3i;^?*ibTJa:, M 
j®»®E3:^'ft;XX^ci; D . 1 - r ^''x' > / i X tf ^ D n h H U > 

-j)Vx.—^)V^n^:^f^-^^^^nx^^^ (if :t- 

l^-y^ ^^XhU- a.-xXXX7-;U, 199 1^, ^2 7# 
No. 6. p. 1089-1092 (The Journal of Organic 
Chemistry USSR , Vol. 27, No . 6 , pp . 1 0 8 9 - 1 0 9 2 , 199l)o 

M ® ^ ^ '14 (D r«1 ^ e> ^ ffl T ^ § ^ S ft A D > >( b tJ ® cfc 5 -fS @ '14 

mmzw^n^tz.}^. mit^mcommzuiyx}^. ^^w.m^i-r^ 
j-}i'-fy^^^m'^mmzii^\^xm^xmm^<om^. 7jci?S/&t- 

X\tf^\f^o mtcL. ;U-r X^©d:'9;5:i?#^£TT'«xtf^ D p h H U >e 
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-^mum^nx^r). ^0i^^mmhm^nx^^^(D7i)m'^x^^o 

5^^Bj«. mmx^^mm<D^ni[:<Drctb. xm^\zy^mf3:^m^m 
it7Kmn^^^'?n\z^r^^Mfsimi\:^i\:^m^mm'r^::t^mm 

^m^m<t7m^t'^^\zm^nimA'^mmthx:t^^^:=.}imiBLn/ 
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^mmi-i.^nib(DmM.\zm'^^>x^^t^\z^'Drc%<Dxi^^o 
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5 

*^§^o^^b'[4#^^fb^ti«^ mm^ (1) TS$n^i;3{c. # 

(1) ^0A\t. #m^^'fb7jcm<b^#>;5^S^#$n'5 2~6 
ffi(Z)^TS^o »A<i:bT«, Ti5^*T>'iS'>, /)\^:^)V'r>. M-y ^ U 
-t^^y. \f:-y^uy^y. x h ^ b K n >?5>^ □^>^ >?x>. i- 
15 x5^;PTyv>i$' >, 1 -X5^;i/y ;i/:^;i/:^>. i - x.^)\^\dy^ u:t 
^^>. 1 -x^;nf D y :^>. i -x5=-;1/t- h fc H p>^'>^ d 

^>a'>?X>. 5, 7 - $>^^^;i/Ti5^V>^ 1, 4 --C^^^^;!// ;i/ 

^)Vi-y. 1, 5 --y^^jv^y^ u:t^ ^y. i, 5 ->?^5^;i/tf 5> 
^uy-^y, 1, 5 ->^^5^;Pt- h '7 t K P>^5/^ n^>i$^>'x>. i 

20 -y)V:tnr^^y^y. i -y )i:i-u y jv^jv-ry. i-^iP^tntf 
->^o;ti^^>x 1 - >';i/:tn H'>^ p y :^>, i-y)V^a^h^\i 
h*p>?'>i^ D^>iS^>?x>, 1 - h U :7;v:rp^5=';PTy'7>'i$'>. i 
- h U y JV:^ a y ^ )V y )V:^ Ji'i' y . i - h u y Jl^u y^)]/]^iy u 
:t^^y. i-h^)y}V^uy^}V\£y^uy'}-y. i~v^)y)V-^u 

25 y^'f-)\/'rVy\^\^u-yy^u^y'$f-jx.y. i, 3 - >^:7;V:tPTi$^v 
y^y. 1, 4 - -yy ji-tu y jv^ji^^y. i, 5 - >?:7;i/:t p tf->iJ7 

P^i^iS'^. 1. 5 ->^7;V:rP b' P /:^>> 1, 5->'7;i/:tP 
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MIB^ (1) ff(DRMa. ^m^i~4 0T;i/^;i/a, ^^^1~4 
JVMtLx^t. x.^)im. yntf;i/S, -ryynt!;i/S, ^ 

^mif^:it^^x^^o cti(E>0^xh. ^ (1) ©^b-^rtK^^^ba 

-^(Dj^-^^ibR^ it^^jvmfjm^v^K ^Tc. 5S: (1) 

F^^C^^T^R^ (D^§^-rn«O~20mmi:S'5o ^ (1) ©{fci^ 

T^^'ymf]^^^hx\^^^&m&.^(D&.mx^n},m\zmmf)^:f3:\^^o 

MB^ (1) ^<DY\t. MIB^C ,(2) t>b<K (3) X^^tl^m^ 
^fo MtB^ (2) f::*3tt§R^*3j;D«R3. MO^tcMIB^ 

(3) fc::fetj-^R' *3ctrJ?RMa. ^n^'n^53lLT7KmM^. :7>;/^ 

m^^Tcumm^ 1 ~4 ©t;i/^;psts§o ^^^i^i^ i ~4®t;v 
ttimmmmR' tmmxB^o ^fe, RM*pt^;i/^x«x 
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*b<. m:&t3XJ^4(Dt#. ^D<DS- Y©J|§^{4ttti#fc$iJPS;it}^ 
t&ia^ (2) }c:feViT, RMipC5^;i/^^;fe(ix5";i/STaB^<. 

10 MiB^ (1) ^^■^ri^m.\\:.^^m%i\:'^m<onmtiM.wmti.x\t. 

1 , 3 - b'x [(3 -jL^}Vt^'\r.^y- 3 --r ^ b^e/] t^s^t 

>iS^>, 2, [( 3 -X5^;U:t=^^iz:i$' >- 3 h ^ 

v-] V )V-^)V'r> . 2, [(3-X^;i/;t^iri5'>-3--r 
^h^^i/] \i'y^u-t^^y. 2, [( 3 -x^;i/:t^ir 

15 iS^>- 3 --f ^h^v-] t:5>^^y:^>, 2, [(3-X 

x>. 5, 7 - >^^5^;i/- 1 , 3-ex [( 3 -x^;v:t4^iri$' >- 3 
^h^i^] Ti5^T>i$^>. 1, 4 5" 2, 5-t:X 

[(3 -xg^;i':t^-fei$^>- 3 --r;i/) ^h^^v'] y 1, 
20 5->?^^;i/-2, 6-tfx [( 3 -x^;i':t4^-fei$^ >- 3 --Y;!/) ^ 
h^y] yf-^c^w^^^y. 1, 5 ->^>^5^;i/- 2, 7-ify^ [(3- 
X5^;i/:t^'fei5'>- 3 --r;P) ^h^i^] tfv-i^ny-^^. 1, 

^5^;i/-2, 7-HX [(3-X5^;V:t^^-fe^>-3--r;P) + 
■7^b^tF0S^'>^7P^>^>^X>. 1, 3, [(3- 
25 X5^;i/::e-^-fei§7>- 3 --r;!') ^h^>'] TiS^-7>i$'>, 2, 3. 5- 

hux [( 3 -x5^;i/:t^-fe^>- 3 j)Vt-)V^y. 

2. 4. 6-hUX [(3 -X^;i/;r4^'fe:iS^>- 3 --r;!^) ^h + v] 
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}dzy!7U:t^:^>. 2, 4, 7-hUX [( 3 - X.=^ JV:t ^± ^ > ~ 3 
-^)V) ;'<h.^v] Mi^^ U J 2. 5, 7-hU7, [(3-x5^ 

1, [( 3 -x^;i/:t^-feiS7 >- 3 --r;i/) 

;H 7^^>^y. 2, 5-tfX [( 3 ~X5";|/:t4^'fei$' >- 3 

^h^->^9";i/] 2, e-tfx [( 3 -x5^;i':t4^ 

ir^>-3--r;V) ;>< h4^->^5^;H >^ d :t ^ >^ 2. 7 - bfX 
[( 3 -X5^;U:t-4^-t^ >- 3 --r ;V) ^ tr>'^57Dy:^ 
>> 2, 7-tfX [( 3 -X5^;l/:t^-fe:^ >- 3 --r h ^ ^ 5=^ 

;H T-h^t:Hn>?^i7n^>^i;x>, i, 3, [(3- 
X5^;i/:t^'kiS'>- 3 T^$^*'^>iS^ 2, 3, 

5-hUx [(3 -x5^;i/:t+-feiS'>- 3 --y;!/) ^h4^>-^^;p] y 
;i/ ;v > . 2, 4, 6 - h u 7. [( 3 -X5";i/:t^-fe^ >- 3 --r 

^ h + e/p^^^;^] tfv^j7 0:ti^iS'>> 2, 4, 7-hUX [(3- 

x5=-;i/:r^ir^ >- 3 --f;!/) ^h^v-^^^;!/] tf'>;j7py^>, 2. 
5. 7-hUX [( 3 -X^^;!/:*-^^-^^^^ >- 3 --r ^h^i^:^^ 

5^ h ^ h Fnv^v-^ D^>iS^i^X>^(D:t^r-feiS^:::;i/^^%f 
m ^ ^ f 1^ ^ ^ 'f t: ^ ^ ^ § ^: <!: 7^^' T ^ § o 
mz. 1. 3-lfX (iJ^^U v'z^jW^r^v-) TyT>i57>. 2, 5-H 

i/) b'>'^7D:t^37>, 2. 7-HX ( U >- v^;!/^^ i^) lf->i;7Dy 
:^>> 2, 7-tfX (i^U ->5^;W:t^^^-» x h ^ t h* n D ^ ^iS^ 

y^y. 1, 4-v>5";i/-2, 5-t:x (i^u >'>^;i/:t^>') 

□ :r^37>. 1, 5-vy5";i/-2, 7-b'x (^u ->>';v:f ^e^) e 

>-i:7Dy::h>, 1, 5 2. 7 - b*X (iJ^ U i^i^;!/:^^^^ 
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•X h ^ k F nv^v-i^ n^>i$7e^x>, 1, 3, 5 - h U X U >^i>;i/ 

:t^zy) r^^>^>. 2, 3, 5-hU7s ( ^ )V:t ^ z^) ^ JV 

2, 4. 7-bUX (^U v>^;i/:t4^>-) Hi/^7Dy^>, 2, 5, 7 

\izy^U:t^^y. 2, 7 - If X ( i?' U v';!/:^^ ^ 5^ 

b H D>?S/^ o^>iS^>?X>. 1, 3, 5-h'JX (i^U S^S^;!/:^^-^ 
TiS^'T>iS^>. 2. 3, 5-hU7. ( U v v;!/::^ ^ 

Ji') y ;p7i^;i/:^>. 2, 4, e-hux (i^u ->>^;v:t4^i/;<5^;i/) b' 

Vi^D:r^i5'>, 2. 4, 7-hUX ( U ^ ^ b'>- 

/7^y:^>. 2, 5,.7-hUy^ (^u >'v;i/:t4^>-p<5^;i/) T^h^b 

n^n^^tt-^^. 3-b'x [( 3 -x5";i/:t^'fei5' >- 3 - 

^^h^v'] T^'x'^iJ'^, 2. [( 3 -x5=-;i/:t^"feiS^ 

>-3-^;i^) ^h^^i/] j)Vt-)Vi->. 2, 6-b'x [(3-x5^;i/ 
^^^-feiS' >- 3 --r ;p) ^h^'>] \i-yi7u-t^^y. 2, 7-tfx 
[(3 -xg^;i/:t^-fei$'>- 3 --c;!/) >^h^>-] b'>'^p/:^>. 2, 

7-b'X [( 3 -X5^;l/:t^-fei5^>- 3 --r;!-) 7" h ^ b F 

u-jy^u^y'^-jx.y. 1, 3, [( 3 -x^;i/5r^-fe^ 

>-3--r;i/) ^h4^>^] T^$^-7>iS'>. 2, 3, 5-hUX [(3- 

X5^;i/:t+-fei5' >- 3 --r;p) ^h^i/] y)VTf^)Vi-y. 2, 4. 6- 
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2, 4. 7-hUX [( 3 -X^;i.:t^'fe^>- 3 --r 
+ 5^] li>'^py::h>, 2, 5. [ ( 3 - X5^;i/:t ^-fe > 

7iS^T>iS^>. 2, (i^^U y ;u t]^ ;i/ :h > . 

2, (^U >->>;V^^>^) lf>'^P:t^5'iS7>, 2, 7-t:X 

(^Vi^z^)V:t^zy) M-y ^ U J ^y. 2. 7 - tiX ( ^i?' U v ;i' :t ^ 
y^ 7^ h ^ t: H n >5->iJ7 □^>iS7 >?X>, 1, 3, 5-hUX (i^JS^ 
>^;i/:t-^-» ri5^V>:$'>, 2, 3, 5-hUX U i^-:^;i/:t^>-) 
2. 4. 6-hUX (^U '>>^;V:t4^5^) b'e^^D:ti57 
5^>, 2. 4, 7-KUX (^U '>i^;i/:t=^^>') H>'4'Dy:h>, 2, 
5. 7-hUX (^U i^i^;P:t^r'» 5^ h ^ t H n D ^ > v'X 



> # <D X 7}? .^^^ >- « ^ W T § ^ 1^ ^ { b 7K ^ { b ^ iff ^ b V ^ o 



^4', rM3:^^^i~4®t;J/^;^S, ^^ic i ~ 4 c!)A-7;^:t 
« 0 ~ 2 CD!l^Ta5'5o 
Y«TiE^ (2) 
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-/-C-V-O-CH2- 



<2) 



TIBS: (3) 



I 



:>5 



T^^n^ST^^o js:^'^ R^sirj^RMs. 
ab^o RM*>^5^;usxJ3:x5^;uST^^o p, qfio-4(^MmT 
MiB^ (4) ^'^-^n^mit^ry-^y^ >'it^m(D'^x'hpRnQ. 
•^^<Dj^xtt}mx$>^o Pi^mf3:it^^^M.i^m\zm^m\-£. 1, 3- 

fc'X [(3 -X5^;i/:t4^-fea'>- 3 --I-;!/) p^h:^>-] T3^*-7>^>. 
5. 7 - 1 , 3-tf7. [( 3 -X9^;i/:t + ir37 >- 3 --^ 

>> 5, 7 ->'p<5^;i/- 1 , 3-b'x (^u >^5^;p^^v) y^-^y^ 
y. 1, 3, s-hu:?^ (i^u y ^^y^ y^(Ds.it^^ 

yi^-^^t^yd^^y^y\^^m'^m'1^z.t.ii^x^^. 

)V) >^h^->] y^^y'$^y. 1, 3, [(3-x^;i^:t+ 

■^^y- 3 --^ )V) ^v^y] yy^y^ ym(D:t=¥±^:=-)vm^^'r 
^yy-^y^yit^m. 1, 3-\ix (^v yz^)V.:t^y) y^^y^ 
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i(7)iS3g:>^^) 

(a) TIB^ (9) 




I. ^ « X # + 'f b i M $ § c: i: J; t) 2^ ^ © «M 'fb 14 # 3g b ^ 
m'^\z\^. itm/I^, a'^^iE?(^)«t^;^cj:AD^>JH^, ^ 
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±13^ (9) x^^^ti^mm^t^m^M.i^mizm^'r^t. i, s- 

^ >z>^-)V. 2, 7 U y ±yi^:t-}V. 2 , 1 -"r 

h ^ b F □ >^S/^ D^>^$7 >?x — 5-X5^;i/-l, 3-T^$^ 

5 ^y^^y-ji^-yv. i-x^;w-2, 5 - y ;P3j^;i/^>-:^:t-;u, 1- 

X5^;V-2, 6 -b*>/^n:ti^i5^>5^:t-;i/. l-X5";i/-2, 7-t:' 
y ^ u J -yy-y-^—)]/. i-jl^jv-2. 7 - h ^ t f d s^v-^^ p ^ 
>^>?x>>^:t-;u. 5. 7 --y}<^)]/- 1 , 3 -r^-^y^ y-y:t- 
)U. 1, 4 2 , 5 -/;v7i^;i/:^>5^:t-;i/, 1. 5->^^ 
10 5^;v-2, Q -}£y^ u:t^ ^ y-y:t-)Vs 1. 5->^^^;w-2, 7 

- Hv'i? n y :^>>?:t-;i/, 1, 5-y^^)V-2, 7-^h^hFD 

i^i^i^? D^>iS7>^x>i;':^'-;i/, 1, 3. 5 -r^-^yi^ y h ^J^—)V. 
1. 3. 6 -Ti5^*7>i5^> b U^r-;!/^ 2, 3. 5 -/ h u 

:t->)l/, 2, 4, 6 -\^y^ n:t^ ^ y h :t-)V. 2, 4, 7-lf'> 
15 ^ P y h U — 2, 5, 7 -x b 5b HPi^->ri7 p^>iS7>?x 
>hU:t-;l/. 7-X^;U-l. 3, 5-Ti5^'T>i$'>hU:t-;l/. 1 

-x5^;i/-2, 3. 5 - y ;i/;j^;i/:^> h u i-x9^;i/-2. 4, 

6- b->^P:t^r$'>hU:t-;i/> l-X5";i/-2. 4. 7-Hv^D 
y h U l-X9^;i/-2, 5, 7 -7^ h 5 h H Pi^v^ 

20 >^>^x> h u^-;i/, 1, 3, 5, 7 -T ^^y^ y'TY'y-t-)V. 

1.2, 3, ^ - y )Vits)V'yy'Th 1,2, 4, 6 - H 

U:t^^yT-hy:t-)V. 1.2, .4, 7 - H P y •:^ >t- h 5 :t ~ 

1,2, 5, 7 -y^hy\i\^uyyi^u^y:^-yx.y'Thy:t-)i. 
1, 3-tfx (t HP^>-p^^;u) Tt^^-^y^y. 2, 5-if>; (hH 

25 n^y;^^)l) /)V^)i^^y. 2. 6-t:'X (h HP^>'p<5";i/) tf-> 
p :t > . 2, 7-bX ( h H P + y tfS>^Py:^>, 2, 

7- h'X ( t H P + vy X H 7 h F P5^->^:7 P^>'i$^>?X>, 1, 
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3, s-hux (b FD^^i/^^'jP) y^'^y'^y. i, s-tfx (b 

h'D:=^>';^-7;P:tP^^;i/) TiJ^'-r >, 2, 5-bfX (hFU^ 
-yn-^ J))/i^)]/^y. 2, 6 - tiX (t:HD:^r->n- 
V }iy^U:t^^y. 2, 7 -EX (b KD4^vA°-:7 

5 ;i/:tn^^;i/) h''>^;7 n y :^>. 2, 7-bx (k F D^5yA'-7;i/:t 
cn^CD^ (9) T^^n^^m^b FD^^Xb^t/Jt. Mf2^ 

(9) \z^i^xA'fyiry'^yi^yf}^^mm^n^mx-$>^m^\t. 
•^y'^y^^\i^ny))/^)\^r^^y^y^m^-t^^m\z.^^%n.\z.m 

10 ^1 <t^t>r#^c 

tL\^^\t.)\u^'y\\^T^'^y'^y^t^-^^n-t^z.t.\z.x,Ki-^ (9) <5[) 
b ^ ti ^ ^ M t:: # ^ c ^: T ^ o 
±i2m<t:-r^:^^t bxt*, #r^BH4 2 - i e e 2 1 -^^^:fecfctjc# 

IS¥.2 - 1 0 4 5 5 3.-^^|g{'M^$nTVi§i7 DA^i^fb^, 2 
15 000-21964 6^^$g:feJ;tX#il 2001-2656 S^^ISic: 

#^¥8-3890 9 ^^|gX^i#M¥ 9 - 3 2 7 6 2 6 J: 
10-28646 7 ^^#5C|i^$nTVi§b Yn^z/V ^ 

2 0 ±l3Jjn7K:^j^T§;^?*<i: bT«#^¥ 2 - 1 9 6 7 4 4 ^ ^5 cfc 

#ii¥3-ii834 2 ^'^^mz'm^•^t\.^x^^^^%m^\Ly y y (D 

ItflB^ (9) \z.^\^x p^ifi J }'Vi^)\^'yy . }£y^u^^^y. bv^^ 
Dy:^->Sfe(i7^h^bFoi^vi:7DA>i$7i;x>^i^,M^$n'5ST 
25 a&'S^'&fi, stand u n d E n t w i c k 1 u n g s t e n d 
enzen in der Chemie der Epoxydha 
rze. Kunststoffe, Nos. 3&4. 1967 (CiBife$ 
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ic. Journal of Medicinal Chemistry 
Vol. 18, No. 7 (1975) lc|3m$ nx ^ J; 5 9 5% 

^^^\t. Izvestia Akademii Nauk, Seriy 
a Khimicheskaya, No. 7, ppl612-16 15 

( 1 9 9 2 ) {ciBa$nTVi§j:'5 tc. mmm^x7^^>:$^ym<D^ 

mmm^mr^^^±^>i\:^mti'X}t. m^it. s-rjv 
0 7 3 9 9 b^^jkmizm^-^nx^^^o M,^mi,z\t. s -t;p^;u- 3 

-}:l\^U^zy^^)V:t^±^>\ZRSO^ C I R p - h U 

i^, M;tt^t!U>?>^®#^£T, W^^iSf XO-C-^M (2 SIC) X 
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^^n§7jc^Si^;i/tc^LT0. 5-5. o^;i/, o~i. 
r^u^jt^umizj;: D mn\t 1-10 mmmmx$>^. 
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n^0'm^^'^m\z^^n^7i^m^i'e}v\zMvx 0 . 5-5. o^;^, 

15 

^fc. -m^ (1) \z^-^ti^mit^^m^it^m\z^\^^x. yjo^m 

(9) x^^n^^m^}i\^u^>'i\:^m^7)\^n^-h<tvTcW:. m 
20 ^^rmm^^-r^ro ji^^^'^Kji^-^'^s j^scviTmib^J^f^ffl^-a- 

'5;i<i:t;:i:0, # ^ <h ttj 3|$ § » 
(8) T^$n§#m^x#:^>'^b^i^&M3if §o 

(R')n 

I (8) 
2 5 A (Z)m 
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MIB^ (8) Iz^l^X. A, R\ n3S^r)^m^3:tuEL'fc-j|g^ (1) 
Sfd, (8) JC*5tt^ Z {StulHi^; (3) T^b7tTIH(7)STib 



^ (8) TtB (a) ~ (c) (Dlg^^/uT 

z(Dmi^:^mt. xm. (a) sio^^ cb) x-mm-^n^mmr^^n 
mumi}^'ommmTn^^ti)i-^mtf3i^o nm (a) ~ (c) 
^mmoMitz^^x^t. ^rmnbizxu (a) x\ tibs o) 

^(D:^m\tmmf^ i (Dm'^:^mxmmi^rc:^m\zmi^xn^u^\^^. 




(3) 




(8) \z:B\i-^h(D tmmx^^ . R'RrSRnt. ^n^nmiLizTK 
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:^mm:^mX-U. Xm (b) tc::feViTtulBX^ (a) Tt#6tlfc#m 

Fn^s/'fb'a-^oT;!/^ ^- h tTiBs^ (1 0) T^^n-sru;!' 
5 ^m^'^^o 

X— CHa CH=CH2 (10) 

(R')n 



Ui^. ±tH^ (10) \Z:^UX. XfiAPy >M^X fix ;l/ 4^:11 ;U:t 

-en^'ntffiB^ (8) \z:^n^h<Dtmmx^y). w«tib^ (12) 




(12) 



15 i:^^T^^o} 

±wB^ (10) T^$n^Tu;ps^#'ft:'a-tjJi. i^ms^vuiA^ 
i^fbtfn;!.. ^>f!:tfn;i/, 3':7^bifri;^. mtr^})V. ^itr^))V. 
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E^^m.t^h. o~5. ot;i/. -^^{-nrnz-x-ti . 05^ 

-ertf (9) ©T;i/3^-h<i:TU;US##>fb^tf (1 o) ^^M^-^s 
(10) fc^^^^^t;7Kmt: Hn4-$^^b^tJ (9) (DT;Vn^-h^?i 

mm\t. EmwLm\z^oi^fs.^ti^. m'^umrmn^^^o. 5~io^ 
15 mmmx-^^o 

m\t^ (8) \zi^n^m-zf)m-Yf\z^i:>'Drz.tz.n (.^K>^w-m\zu 

IB#^^7 U ;i/{b^tl(C:fett'5, A. R^, R^ m> n. ^SlU 

25 qfCfiWIH^ (8) tlWIDT^-So 

^ (1 1) T^$n^#m^TU;U'fb^ti(Z)^-^$fji;^c>fb^%&A#: 
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(2 -:/P^-;i/:r4^>') U^^ ^ 2, 7-h:X (2-7°P 

/^-;i.:t^e/) }d->^uyi->. 2, 7-tfx ( 2 - y D^-;i':t + 

5>)T-h^bFP~:^->^7u^>^e:;x>. 5, 7-zy>^^)V-l, 3- 

5 tfx (2 - ^u^-)i:t^zy) y^-^y^y. i, 4-i^^^;i/-2, 
(.2-^u^-)\,-^^y) y;^3}^;^:^>. i, 5->?p^5^;v- 

2, 6-t:X ( 2 - y P^n;!/:^^^^) lfv'^P:t^i5'>, 1, 5->? 
p^5^;i/-2. (2 -yp^njl/:r^v) E->iJ7py:^>, i, 

5->5^5^;V-2, 7-b'X (2 -•/□^-;l/^:^t^->) b 9 b H P 5^ 
10 n^>iS7>?x>, 1. 3, 5 - h U X ( 2 - :/p^n;i/:t4^>/) r 

yT>^>, 2, 3. 5-hux (2 -yp-^-;i/:t^-s» 

2. 4. 6-hU7. (2 -yp^-;^:^^-^) P :t 

2, 4, 7-hUX ( 2 -yp^-;i/:t^5>) tfv-^^py^^, 2, 5, 
7-hUX ( 2 -:/P^-;i/:t4^i^) T- h ^ t FP>^->i? P^>37>^X 

15 >, 1, 3-bx ( 2 -yp^-;i/:t^->>^5^;i/) 7^^y-^y. 2, 
5-tfx ( 2 -yp^n;!/:t^rv^5^;w) /;u#;i/^>. 2. 6-fc*X 
{2 -y'vi^-)V:^^y My^wt^^y. 2, 7-tfx (2 

- >^p^n;i/:t4^s/^^;i/) ifi/^py:^>. 2, 7-tfx (2-yp 
^-;V;t^->^5^;V') X h 9 k HP>^'>i^ P^>'^>>X>, 1. 3, 5 

20 -hux ( 2 - :/P'^-;i/:t+i/^5^;v) r^-^y^y. 2, 3, 5- 
hux ( 2 -yp^-;i/:t^i^^^;p) y ;i/ 4^ ;i/ :^ > . 2, 4. 6-h 
UX ( 2 -:/P^-;i':t4^>'^5^;i/) tf->^7 prt^J^ 2, 4, 7- 

hUX ( 2 -7'P^-;i/:t^v'>^5^;i/) tf5>i^Py±>. 2, 5, 7- 
h UX (2 - y P^-;i/;t^>^^5^;V) 7^ > ^ k F P v ^ P ^ >i<7 5^ 

25 X>^&^frf § 21 t5&^l?^§. 
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immmm-, hji/x>. ^yiyy^cD^mmmtyKm^mmm^mwib 
0 0 mrmmmx$>^. 

C(D^^\zhxn^nrc^m^:x.7f^^zyi[:^m (8) ^7jc|5fe.^l«@ 

mt^ ditcj; D . ^izmmmcD^n^ji^^iyit'^^m^^n^o 
^^momit^^m^^t^m (i) ^m^mt-^m^^^^vx 
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2003-7345 2 ^^|gtCJi. b: X 7 x / A S -5 «7ic 

n^n^mm^izmmr^m.m^m5 ooooppmfc;^^;ii5&^ 

100~2000ppmt3, BmizU 2 00-'2000ppmi' 

mm^^mM-^n^mmizm-r^o 

rc\t/\ay>-( :t><D5^m-:i5mu. {^m(D:^m^m^x^^o iso4 
5 8 s (D-^n/ui\:,mmmmmizj^^^mm.m^m(D^m:^m'^. i so 
4 5 7 3 (D:^^\z^v)Mmmm^m<D^m^^m-^^m\f^ti^o 

^>y:i^imm. ^mmmms m±mmn^\zttfmizmm'r^^ti)tx^ 
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^^^mm^m'^m^hxmm'rnu^i^K ^(D^'^fs.Bmxmmx^ 

10 )V- 3 - y X. y ^y ^^ju-t^-t^ >^(D-t^±^ yit-^^. 

m ; Mxy :x. J -Jif^) ->>^;i/x— ^;i/#oDif x:7x/-;i/FMx 
€s^yi\:.^m. 7K^ifx>'x/-;i/A>*^f u 5^>?;V'X-x;i'^C)7K^b' 
X7xy-;vAMx7}?.:^e>{b^t?. 7xy-;u/ j}^^ ^Mx^^e^Yb 
15 -B-tj, ^^)yv)vy^ym:Li!^^zyi\:^m. ^y^vymji-if-^yw:^ 
m. n-^^XTjf^^s^'fb'&tj^c^XJi^^^-^/fb^ti ; y:/5^;nfx 
)VJL-v-)V. N- t:x;v;^j;i/;ty-;v, v - ^ V^-y7.^vy . V :/ 

'rymoij'f-'tym^'^^j^'-^mM^ z.iitit^^:^„ z-n^ho^K 
^sMu 1 my.U2m&.±.-^m'^\^xm.mx^^o 
20 m\:.\±U'^m(Dm.^'h^^\zm]:'xm.'K^'^-tnu^\^^ffi. ifmno 
b 'i!^ # m § ffl V i ^ ;i «h ck ^ gs: ^ ^ e i T s ^ « , 
mt^m^m<D^mm^m^t\^x. mm^t^^m^it^m^ i o ~ 9 

z.ffym^L\^^o 

25 (Sl-fb^J) 
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mmm. mn-mm^M. ^^m^m\. ^^^^^^j, m^hm±m. m 

x^mvx. t!9-:t>m^\z^^xm.it'r^^tf)mm^<, 

10 CT^fflbT, ti'^:tym^. x\tr=L:t>m^m\z^r,^^[:-^^^z. 
tf)^m^^o ^z.x. mimt\t. :^^±^-)vm^r^\tx.^s^iymt 
it^Kmr^'^mm^^ir^it'^mx^'DX. ^t^^^^-jvm^tcUJL 
^^zym^^r^it^mtKj^^vxmim^^f^r^it^^^M^r^o 

15 it\zmm-^n^%<Df)^mmm<mmx^. mx^tt. tfx:7xy-;wA. 
)iB-r^m.i\:m<Dnmm'^^o. 6~i. 5^;i/<i:75:§«T^D, 
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5 ^yyit\im. ^y y^try^'Eymojv-f xmt:fu h>m. 7K> 

^^)Vr^y. I, 8 - vTlf tfi/^ p [5, 4, 0] ':7>T^'fe>-7 

25 2 -x5^;i/-4-^5^;v-r^yv^-;i/^©-r^iS^y-;i/. ^fef^cn?) 
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5 j;3tc. mim^m^it^^tLx. mm^ (4) -v^-^n^m^m^ 

15 :^m'fbEx:7x/-;i'A^U v>?;i/x-T-;i/. :7 x y -;wc 

xy-;i/F, h u iT'U ->>^;i/- p -y ^ y 7x y ^^gax 

7}^4^$/^0:7xy-;vM^U iyi^)VJL-^)Vm ; P^^J iyz^jVz^^u^ 
4^iJ->i. 3 -e^;^3;i/j[H^->i^- 7Kmt'x:7xy-;uA^U ->i^;v 
20 x-x;i/> 7K^t:X7xy-;i/A^u 5>>';i/X"-7^;v^(DM3^iC^*u 

o [4. 1. 0] ^:^i5^- 3 --r;v^^;w- 7 -:t4^ittfs/^n [4. 
1 . 0] ^:/^>-3 -tuvt^^zyu-h^omm^x.-^^i^m ; y^ 

JVMz^^V ->>^;1/XXt-;P, h ^ b F uy^JVMz^^V z/p)Vxy^J- 
25 )V. ^^^\^\^uy ^ zy-J)],x.7.^)\/. y-C^-m^V zy-J 
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;i/X-T-;V> 7jcmiiX7x y-;PAif U zyz^Jls.-v')Vm(Dmn^^V 

[4. 1. 0] AT'iJ'- 3 --f 7 -:t^itt:>'^P [4. 

1. 0] -^y^>- 3 b^(D||gm^X)j^:^5/^5i^'^tf 

^>-d«$f ^b< v^o M^-rn^^. 7 --t^D-ifzy^u [4. 1. 0] ^ 

10 - 3 --<)V^^)V- 7 U 14 . 1. 0] ^7'^>- 

m\zMLr 1-10 0 omm^-^mm-v^)^. 

15 -^^IZ. Z.(Dm^tmKm'^\ZU. >Z-m\zmCX. T^V i^^'^JV-yU^ 

20 ^^.r^^ithT^^. z.n^mijm<ommm\m\zm^-^nf3i\^^-^^. 
x.^^zym^mry-^y^yit'^m^Bi.zsmox.t^^zyit^fiomm i o 
o^»gi5i;:^bT 1 ~ 1 0 0 ommm. #(c:2 o~5 o omm^mt^^ 

25 

ur. w\zLEDm^<D^±mtLxmnr:immu^<^\z-o^mm 
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^'^mtmim\^^xsts^:^ym^mthnm^(D^M^^ii^i^-U'^ 
htcik. mmzti^-tym^mi^n^MXi^-u^-r^ ^hi^m^h^^. 
%^nt^u^^^^}i>m^y\zUr:>xm.U't^ ;i tj: #^n^® 

fc^. LEDmj-om^MtLxmmiz^mx^^o mit^u^m^h 
EDm^(Dm±\zmm'r^:^mt. ^\zmmtf3:\^^o -mzu. ^^t^ 

]:'^ny^-i^\Z\.EDm^^^^'^sy^^ >^b> ny^-^Jii^^m 
XS^-^<D^)-]^U^hEDm^\zm\^'^n^t\Z^ D :/^X^^j/^M 
MF^fCL EDm^ SrH^L, /1 ^-i^fc2^^0J ^^A 

%^^'!^^mmi\:-^^^m^<r)iimi3^ti.x\t. u^^^nm-t-^ 
y^\z~'^^mnm.t^-)3m. ^)vvny^^-m\zmm.\^xt!i\mv- 

D(D^±^J<hLT^fflL., z.n^mit^^^M'^. Jn^MS«LEDm 

=^-ifi^^-^j^^nn.\^^mmx^num\zmmtu\^t^. 2 0-2 5 

0'C/{?^'$?SL<, 8 0 - 2 0 0'C;J)^^cJ;D$f^bVio in^B^r^l « 5 ^~ 4 

itm^m^(Dm.m\zj^sCxm'M.m^-mu^\^^. 
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tm^Vxmm-^n^ Fusion^. Advanced^. ^^V^^i 
^^.t-^iX^^o ip-^> TE^ (9) 




(9) 



{^4'> A, n. Rxsm^t. ^n^nmm^ (s) \z^\f^h(D 
^zy^\:^(^t^nm\zK}^^-^^^^t\z^i:)n^^t-^^x^^o 



wo 2004/113313 PCT/JP2004/008959 

-38- 

^^n^7mmi^JV\ZMLXl. 0-5. 0^;i/, 5-3. 

m<t^m(D^mmit. ><^^m2 07399 5-t^^^{cM 

O2CI (^^. R«p - h u;!/^^^^^) T^$n-sx;V3}^-;w^ 

mm^ox:^mm. (25'c) xKm^^:s>ct\z^r)^ mit^m^m^ 
^z^^r^^Lt-tfix^^o 

7j<m^^^ ; T-h^hHD:7^>, N, N->^^^;P3j>;UAy 5 h\ n, 
N->^^^;i/Tir h\ ^ 5^ ;i/ X ;i/ 4n ^ v }<\ ^ u > 

±^w.Km\z^n^^\\:^s^(Di±'^^-:}jmt. MiB^ (9) (Dit^ms 
^^zmcx^-v^ u-y^momj^mm^m^^xKm^n-DXh^x,^. 
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^ (6), (7) \zr.n^:t^j :J^-(D-n^<Dm^^'ro 




{^^. A. R^ R\ n. RaCp^itOfH^C (1) \Z^n^h(D 

trnm^v^r)^ s « 1 ~ 3 ©^^Ta^^o} 



o 



CHg-O- 




\7 (7) 

o 



{^tf>. A, R^ R«. n, SLt^qJiMIBiC: (1) \Z^n^%<D 

tmrnX'^X). s ' 1 ~ 3 (DH^T^^o) 
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oO' "^^^^^O-^-'^^^-Q'^^^O ^ 

"° J S 

CH3 CH3 

uo ^ 



C2H5 C2H5 

iTi v^Hsl [tS C2H5 



CH3 CH3 



CH3 HO 



C2H5 

oO^^' 



^O 

is 

F F 



F HO- 



CF3 CF3 

ur» — V— -O 
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OH 



0 



C2H5 C2H5 

OH J g O 



CH3 



— o- 

o 



CH3 



o- 

jS CH3 



F F 



o— 



\> o- 

o 



F F 



CF3 CFa 

'zJ^° — i — ozJcT"' 



o ^ 

o 
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C2H5 rp\ C2H5 rp\ C2H5 

L HO-" Js ^ 

r pHg CH3 

C2H5 y-p\ C2H5 /-^ C2H5 



C2H5 



C2H5 ^ .C2H5 

,--^^y^o- — -I- — c(^)^o^ 



C2H5 



P F F 



C2H5 



Js 



C2H5 rA C2H5 C2H5 
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0-AI no <7 

o 
s 



PH3 -| CH3 
/^o- — -| — -o-"\| /^o- 



o 



V> o- 



C2H5 -. C2H5 



-o x7 

o 



,CF3 -, CF. 

o-'\|_y-o — J— ~ -o-sJ_/~( 



0^ 



V> — -o- 



F J S F 



V>- — o- 



CH3 CH3 

'"Aj /^O y /^O- 

CH3 °" J S CH3 
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\> o- 



V> o- 



/^2H5 -| /C2H5 



\> o- 



^,CF3 -| CF 



^CH3 -1 yCHa 

CH3 g CH3 
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r PH3 n CH3 

r P2H5 1 PaHs 




92^5! 92H5 y^~7v V^*^^ 



r F 1 





C2H5 
^0 



CH3 
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r ^^^^ 1 

r C2H5 -1 C2H5 

F -] F 



CH3 




P»3 

■0-1' / Vo- 



H3C H3G 
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C2H5 AlV/CaHs C2H5 f'*^' 



F Js P 



C2H5 Al\/^"3 C2H5 



-|\pH3 C2H5 

S CH3 
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J s 



CH3 



. S CH3 



o — x7 
o 
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i^^. s «1 ~ 3 ©^^Tfe§o) 

mmmi 

^nnn%r^. i, 3 -y ^^y^y-j^-)\^\ ^ . sg (o. im 

o 1 ). i^m\^ir hijT^AS. 3g (0. 22mol) tf J15£7Kt- h 
HD7^>3 0 Om 1 2 r^mi^ b fco Z.n\Z3- 

JL^)l- 3 ~ p - h;I/X>x;^7}^-;l/:t+i/;^5";^:t^■fe^5' > 5 6.4 
g (0 . 2 2mo 1 ) ^myi^fzo ^"DihiO U'j7A36. 5g (0. 2 

2mo 1) siin^T, M'^m^mmm.mx'i 2mmmwhrco "torn. 

ti'yh.^u^v^'yy ^ -\z^x)mm.h, B^m¥f^^^nm^m2, 3 
9g mmti . 1%) ^ntzo z.oit^miz-oi^^x. uAss^m. 

zy] ri^-^y^y-^mm-^nrci. m^^^^ur^z^To 

MASS (EI):^>^* 3 3 6 (M+) 

^ H-NMR (TMS^2p) : 6 1 . 1-2. 0 (m, 20H), 2. 
6 - 4 . 1 (m, 1 2 H). 
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WfM-m : C;71.39 H;9.59 
mmm : C;71.76 H;9.63 
I S 04 5 8 3tBm^c:cJ:§RT^j■^'^bii^^«^:fei;r;CI S04 5 7 3 

mmm^m^mt^ 2 1 o p p m. 1 0 p p m, -^mmm^ 

m^^2 2 0 p pmTa5o;^o 

^mnm^T. 2, 5 - y ;i^/j^;i/:^>>?:t-;n 2 . 8g (o. 1 m 
o 1 ). 7i^mi\:^ h U 5. 3g (0. 22mol) ^^tsm.7K7- h 

hd >'^> 3 0 om 1 mmum'V2mmmwvrzo cti\z3- 
JL9-}V- 3 - p - h;i/x>x;i/!i^n;i/:t^s^^5^;i/:t^'fei57> 5 6.4 

g (0. 2 2 mo 1) ^?iTL, ^^ittl^J^A3 e . 5g (0. 22 

mo 1) ^m^x. mmumri 2mmmwvrco ^mu^^iz^uu 
3i^;i/A 2 0 om 1 ^inx., ^ ua^)VM.m^7i^mvrz'^. mm^^^-z^ 
^Axnmi^rz. mm^m&m^hxB^mi^^^nm^m^mrco z. 

nmV^^l. 3 9g (J|X^«4. 7%) §#fco Z.(Di[:^!^\Z-D\^^T. 
^f}^^. Ummx$>^ 2 , 5-tfX 1(3 -JL^)V:t=^±^ >- 3 
MAS S (EI): ^T» 2 9 6 (M"^) 

1 H-NMR (TMSmm) : 6 1. 1-2. 0 (m, 16H). 2. 

6 - 4 . 1 (m, 1 2 H). 
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: C;68.89 H;9. 5 2 
: C;68.81 H;9.62 
I S04 5 8 3tBmfcJ:§pfttA>^t:*im^S^**5J:rjCl S04 5 7 3 

mtt, 3 o p pm, mmm.m^mf}^ 1 9 p pm. 

mm^m-fy^2 4 9 p pm-e^ofco 

mmm 3 

1 . 3-7^''^y^yp^-)V 16. 8g (0. lOmol) (D^t> 
7 1 , 3 -T^^>^yz^:t-}V1 9 . 6g (0. 

lomol) ^mif^rz&s^ummmi tmm(Dmi^^n^^. B^mi^^ 

J;tX?ftt»itf 2. 7 0g (UmU7. 4%) ^ntzo C ^Xb^ti (CO V^T, 
T^§5. 7--y^^)V-l, 3-HX [(3 -X5^;P:t4^-fei5'>- 3 
MASS (EI)::^^«3 6 4 (M+) 

'H-NMR:(51. 1-2. 0 (m, 24H), 2. 6-4. 1 
(m> 1 2 H). 

Ttm^m : C2 2 H3 6 O4 tLT 

: C;72. 49 H;9. 95 
: C;72. 87 H;9. 88 

I S04 5 8 3mm\z^^-^n/vi[:mm^mm^j;^zsi s 04 5 7 3 
o^m. ^m^m^mts^A 1 0 p pm. ^mm^m^mifiz s p pm> 

m^m^mfi^A 3 8 p pmT^ofc, 
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Cl, 3. 5-hUX [( 3 -X^^JUrt^-fe^S' >- 3 --r :^h^ 

1 , 3 - T^'^y^y-J':^-}V 16. 8g (0. lOmol) <Di\^ 
^\Z1, 3, ^ -7 y-^y^ y ^ . 4g (0. 1 0 m o 

1 ) ^ffl Vi> y^^mit-y hU^A®a$7. 9g (0. 33mol), 3 

8 4. 6g(o. ^ zmo \) thfc^j.^\%mmmi t.nmzm^\^x. 
B^mw-^^nm'^'^i . 9 2g (iR^(^4. 4%) ^%rco 

m^n-Dtz.^^. se^t/T^^i. 3. s-hux [(3 -xg^;i/:^-^ 
iri$^>- 3 --i-jp) ^h4^->] ry-^y'^'y-mmm-^ntzo 

MASS (EI):^^«4 3 6 (M+) 

^H-NMR:51. 1-2. 0 (m. 32H). 2. 6-4. 1 
(m, 1 8 H). 

%m^m :C25H4o06.hbT 

: C:68. 78 H;9. 23 
^mm: C;68. 56 H;9. 54 

I s o 4 5 8 3 lam^c j;^ pJ^j-^'^l^:^m^»^^43cfctx i s o 4 5 7 3 

(D^^. '^m'^m^m-m 3 e 0 p pm. ^Mm.m^m-tfiA 0 p pm, ^ 
m^m-^mifiA: 0 0 p pm-e^ofco 

mmm 5 
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^m^ffl^T. 1, 3 -T:$^V>37>>>^:t-;H 6 . 8g (0. 10 
m o 1 ), yUm^t-r hU^J^S. 3g (0. 22mol) ^#trJ!5&7j<x 

h7hFD>'^>3oomi^. mmmmT 2mmw:t^hrco cn\zx. 

tf^n;i/hHU>20. 4g (0. 22mol) ^mTV. -^<blzMM 

umr^i 2mmm¥^vrco Kmu^m\z^ au-Jt^jvAz o omi ^m^. 

7 9g (iR^Jie. 4%) ^ttfco 
MASS (EI):5>^«2 8 0 <M+) 

^H-NMR:(51. 1-2. 5 (m, 14H), 2. 5-4. 1 
(m. lOH). 

TCm^W : Ci e Ha 4 O4 tbT 

If^M : C;68.54 H;8.63 
: C;68.22 H;8.85 
I S 04 5 8 3 ta^{c:i;§BJ^t^'^t^:^^^«^*:feJ:IKI S04 5 7 3 

#^ii[m#S}?>^^6 OOP pm. ^m.'&n^m.-mi O p pm, ^ 
th4im^»:d^6 1 0 p pmT'feofco 

C2, 5 -ex (i^u /;i/7)^;i/:^>0^^] 
^mufflmr, 2. 5 -/;i/xi^;i/:^>e^:t-;n 2. sg (o. lo 

m o 1 )> 7Y.%{C'r h U A 5. 3g (0. 22mol) ^^tiiU^7K7^ 
h^t:HD>'^>300ml&. Mrlt^aigT 2 P#^jt^^ Ufeo ;inJ3X 
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tf ^ p;H:: H U > 2 0 . 4g (0. 2 2 m o 1 ) &?iTb^ ^^izMM 

M'^Ti 2mmmwi^rc. ^it^u^miz^uu-^ji^^z o om i ^mx. 
-^vif^y y(~\z^rimm\^. ^^^w^xxsm^mi . 2og (iix^ 

(^5. 0%) ^(Di\:^m\Z-0\/^X. MASS^^ff. ^H-NM 

R^mm^xSTtm^m^n^tzo w^i^^t-^^. ewt;T$.§2, 5- 

MAS S (EI): ^^fi2 4 0 (M"^) 

^H-NMR:51. 1-2. 0 (m. 10H)> 2. 7-4. 1 
(m. 1 0 H). 

TC^^tfT : C 1 3 H2 0 O4 i UT 

ti-i:{iS : C;64. 98 H;8. 39 
^mm. : C;64. 92 H;8.40 

I s 04 5 8 ^%^m\z^^^n/vihm.m^mm^^xsi so4 5 7 3 
^m^m^mffis 3 0 p pm. ^mm.m'^m-m2 7 p pm. ^mm^m-^ 

m-m 5 5 7 p pmTS-:p;feo 
^Bf!l7 

[5. 7 1 , 3-if;^ (^u $/>^;i/:t^5^) y^^y^ 

1 , 3 -Ti5^*T>i$' >>?:t-;U 16. 8g (0. lOmol) (Df^t) 
f9lC5. 7 -S^;^^";!/- 1 . Z-T^-^y^yV^-)\/\'d. 6g (0. 
lOmol) ^ffiVifcii^^^^JSM 5 t|WI^{;:^f^U, S ^ @ #: :|3 j; tJ? 
tftiKtl2. 13g (JiX^«6. 9%) ^#;^c. il(D{b'&#fJC'::)V^T, M 



wo 2004/113313 



PCT/JP2004/008959 



-56- 

MASS (EI):5>^« 3 0 8 (M+) 

iH-NMR:(51. 1-2. 0 (m, 18H). 2. 7-4. 1 
(m> 1 0 H). 

Tvm^^ : C 1 8 H 2 8 O4 t bX 

: C;70. 10 H;9.15 
mmm C;70.35 H;9.03 

I S04 5 8 3Bm\z^^pjn/vihm.mmmm^^ni so4 5 7 s 
mmmm^m7t)^7 1 0 p pm, mmm.m^mf}^ 1 2 p pm, ^i^m^m^ 

mH)^ 7 2 2 p pmTc5o Jfcc 

mmm 8 

Cl. 3, (^^Jzyz^)V:t^zy) 7 > > (D^^"] 

^MM5{C43ViT, 1, 3 -TyT>i$^ >5^:t-;H 6 . 8g (0. 
1 Omo 1 ) (D'f-^:b D 1 , 3 , 5 -Ti5''V>iS' > h U 18.4 
g(0. lOmol) 18.4g^fflVi. 7K*fb::J- h U "^AtZ)*^ 7 . 
9g(0. 33mol). xlf^n;i/hHU>c^a^30. 5g(0. 

3 3moi) hhtc^jsm-i^mmmi tmmzm^x^x. B^mw^^n 

m^mi. 5g (iK^«4. 2%) $#feo c:<Dfb^J^lc":3ViT, MA 
SS^;j?f. ' H-NMR^tJf43J:tJf7nm^tff ^ff ofdo ^<7)^^, @^ 
tlTfe^l, 3. 5-hUX (iJ^U T r^'^V > >/;>t$|^. 

MASS (E I ) : :«^^1:3 5 2 (M+) 

^H-NMR:(51. 1-2. 0 (m. 13H), 2. 7-4. 1 
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(m. 1 5H). 

: C;64. 75 H;8.01 

: C;65.11 H;8.23- 

I S04 5 8 3fBm^cj;^Rr^t^^bli^^»fe*5J:^jCI so4 5 ? 3 
^mm.m^m-fy^s 5 0 p pm, mmm.m^mif)^2 3 p pm. ^mmm^ 

m-fy^5 7 3 p pmT^orco 

mmm9 

[2, 3, 5-hUX {^Uiyz^)V:t^i^) / )Vt^ JVi- ><D^ m 

mmm6iz:^\^^x. 2, 5 -y;pzi^;i/:h>>?^e--;n 2. 8g (0. 

1 0 mo 1 ) CDf^^t» D 2 , 3, 5 - 7 jJ^;!/:^ > h U :t-;H 4 . 4 
g (0. 1 Omo 1) ^fflVi. 7m^\:i-h^J^A(Dm^7 . 9 g (0. 
33mol), Xt!^D;i/kHU>(D»§30. 5g (0. 33nio 

1) tvrz&.mtmmmi tmm^zmi'^vT. ^^mi^^^zsm^mi . 

MAS S (EI): ^l^ms 1 2 (M+) 

'H-NMR:ai. 1-2. 0 (m. 9H). 2. 7-4. 1 (m, 
1 5 H). 

Tom^m : C 1 6 H2 4 Oe i:bT 

mW-m : C;61.52 H;7.74 
C;61.50 H;7.69 

I s 04 5 8 3 mm\z^^-psn/uitm.mm&m^^ni so4 5 7 3 
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Mf)^ 7 0 4 p pmTa&'D ;/ho 

^mm 1 0 

mmy. l, 3 -ex (b Hd^v;>^5^;P) T:5''V>^>19. 6g 
( 0 . 1 0 mo 1 ), 7jc^ft;:^ hU'::7A5. Sg (O. 22mol) (D 

^n(CXh°i7D;i't:HU>20. 4g (0. 22mol) §?iTb, $ 

^ ^ M J£ i? ^ b T a @ #: :fe j; DC ^ # /fc o 

1 . 9g (JK^«6. 7%) &#feo 

MAS S (EI): ^^a 3 0 8 (M+) 

^H-NMR:ai. 1-2. 0 (m, 14H). 2. 5-4. 1 
(m, 14H) 

Ttm^m : C 1 8 H2 8 O4 iLT 

th^{g : C;70. 10 H;9. 15 
: C;70.36 H;9.32 

I s 04 5 8 3 t&m\z^^-^n/uitmm^mm^^ni so4 5 7 3 
mmm,m^m7()^ 8 0 0 p p m. mmmm^m'^^ 2 0 p p m, ^n^mm^ 
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2 0 p pmTfeo fco 

mmm 1 1 

Cl, 3-t:X [( 3 -X5";i/:t + -fe^ >- 3 --r ;U) ^h^v'] T 

^m^H^T. 1, 3 -T^5^T>a^ >>?:t-;H 6 . 8g (0. 1 m 
o 1). 7Km^t^ hU-^AS. 3g (0. 22mol) ^^tS'^yK'r h 
^t:FD7^>300mUc:3 -Ji^JV- 3 - p - h )V X. > 7. )V ^ :=. )\^ 
:t=^>'}f^^)]/:t^'\2:^ > 5 6. 4g (0. 22mol) ^M^. MMM 
ST 2 Btr^ljlJ^b^^o $?>fCj;-5fb;^JU'^A36. 5g (0. 22mo 

43d:r^'^t^tf 5. 3 9g^#fc, :L(D^t^m\z-D^^x. ^jvmm^w^ 

~ 6 8 0 f>J-ifi (Mw/Mn = 1 . 11) \Z}i-^ ^^htzo Z.(D^^^ 

I S 04 5 8 3mm\z^^pin/vi\im.m^mm^^zsi s 04 5 7 3 
^m^m^mi!j^2 2 0 p pm. mmm,m^9L'^^2 0 p pm, ^mmm-^ 

m-^^ 2 4 0 p p mX^-DTzo 

mmm 1 2 

C2. 5-fc:X 1(3 -J:^JP:t^^^ >- 3 )V) ^h4^'>] / 
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mmmmmr. 2, 5 -y;i/7}^;i/:^>v:r-;n 2. sg (o. im 

o' 1 ), yY^mitir h>J'j7A5. 3g (0. 22mol) ^^tsn7\^^ V 
9bHP>'^>300ninc:3 -X5^;i/- 3 - p - h;i/x>x;i'3l^:^;i/ 

-t^-y ^'^)V't^^^ y 56. 4g (0. 22mol) ^JJP;^. M^U 
m^2mmm.W\^tz.o •^^\Z^oittl^)0 2^^ Q. Sg (O. 22mo 

A 2 0 0 m 1 ^iJO;!, D D/}N;i^Ali$7K^Lfe^, '!f^zy^ 

•3fei:^^:$:)-^» 5 8 0 ~ 6 0 0#3fi (Mw/Mn=l. 12) \Z\i- 
>S:^LfCo dO^^ckD, 2, 5-tfX [ ( 3 - X5^;V:t^-k > - 

3--(jv) }<h^zy] y )i'^)v^y(D 2m^'c^^z. ttimw^^^ntco 
I S04 5 8 3mm\z^^-pjn/vitmm^mm^^TSi so4 5 7 3 

^m^m^mfj^s 0 0 p pm, mmmm^mi^^2 5 p pm, ^mm.m^ 

mm 3 2 5 p pmirabo;^, 

mmmi 3 

^mnm^T. 1. 3 -7iS^-7>^>v':t-;i/7 0 g (0. 42mo 
1 ). yi^m^ti- h U 0 g ( 1 . 2 5 m o 1 ) <£^^r § 

7iN;vAT5 H 4 0 0 m 1 7 0 1: T 2 Btrelit^^ b feo cin^^Mf::?^ 

^L-, ^^tr^JJVl 51g (1. 25mol) ^ 4 ^r^/{>UtT?if T b . 
^^tC^MTl 2^F^SIl^b:fco 7JC 2 0 0 ml SriJP^, J^'fbp^?l^>5 
0 Om 1 TMffib;^Co ^a]i^7j<^5tb:fe^> 5^ 1/ >^?g5fe b^Co 
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^^y'^y^ 69g (0. 28moK iR^67%) ^#;^„ 

':in^mt^^yy4 o om i m-m^ua^Mmmi i 

1 g (0. 6 4mo 1 ) ^mx. ^u-v-mmwvnio ^^momm^m 

^[:y^9-uy^m^i^. ^\zm&mmhx. i, s-tfx (ij^u5>>^;v:t 

^y) y ^-^y^ >35g (O. 125mol> iiX^ 45%) -^'i%t^. 
Z.O\'C'^m\Z.-D^^X. MASS, ^ H-NMR^tff^L;^Mm. §6*1 

tjTS^i, 3-t:'x (.^^)y^j)\^^y) r^-^y^y-^h^^z-iiifi 

MAS S (E I ) : ^T»2 8 0 (M+) 

^H-NMR:1. 47 (s. 2H)>1. 65 (s. 8H), 1. 
73 (s. 2H), 2. 30 (s. 2H), 2. 57 (dd 2H), 
2. 76 (dd. 2H). 3. 06 (m. 2H), 3. 41 (dd. 
2H). 3. 5 8 (d d. 2H) 

I S04 5 8 3fBifeic:ck§pJ^t^>^e;J^m^»^^5cJ:^I S04 5 7 3 

^mm^m^mifi 1 3 o p p m, mmum^mffl 1 3 p p ^mm.m^ 

Mi)^ 1 4 3 p pmTc&o^feo 

mmm 1 4 

C5, 7 -z^yjv-tti-i, 3-t'x (Cf^)y-yA:t^y) r^-^y 
^y(D^m 

^^^ffl^T. 5, 7 --yy 1 . 'i-7y^y'$^yv:t~)V 

5 g (2 4mmo 1 ), -Mmt^ hU'j7Al. 8g (7 5 mm o 1 ) -J 

^^}Vt^)V2^7 ^ H 2 5m 1 . ^^[17 U )V 9 g (7 5mmo 1 ) ^fflVi 
T^JSM 1 3 i:|limfCbTEiS$-&T, 5. 7 - :7 jP^t n - 1 , 3- 
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{r^))V:t^'y) r^'^y^y^. l g (l Smmo l) ^mtc. 
' :in^Mity^^U> 5 0ml m-iii> D a^E#^ 7 g 

(4 1 mmo 1 ) ^JP^, ^MM 1 3 i iH^tfr LT^JS^iifeo 
lRm^j^m>^y^J:^^^)VtiyA^a^h^yy4^r^mmL. 5, 7- 
>^7;i/:tD-l, 3-t'X i^Vzyi^JV:t^y) ry^>i^>4. 7g 
( 1 5 mm o U itX^ 6 3 %) $t#;^„ 
MASS (EI):^^M316 (M+) 

^H-NMR: 1. 0-2. 5 (m. 12H), 2. 5-4. 1 (m. 

1 0 H) 

mmm 1 5 

i5 -y^^JV- 1 , 3-k'X (ii^U >->^;V:t^->) T ^ > > CD^ 

^m^ffl^T. 5-:/^;i/-l, 3 -T^*"7>i$'>i^:t-;V5 g (2 

2 mmo 1 ). 7K^^b::^ b U 1 . 5 g (62 mm o 1 ) 

;i/AT5 h* 2 5 m 1 , ^it7^J}V7 g (5 8 mmo 1 ) ^fflV^T^SI^J 
1 3 il^itlCbTMiiS^^T. 5->^^;i/-l, 3 - (TU;P^=^^ 
r^-^y^ >^ 5 . 3 g ( 1 7 mmo 1 ) ^#fe„ 

z.n^m.^t^^'^uy 5 om 1 fc^^L, m-^ uum^Mmm? g 

(4 Immo 1 ) ^IJUTi. 1 3 <hIp|itfcbTM]S$-&rc, 

3-k'x (^^j yyf}V:t^y) 7^^y^y4. 7g (i4m 

m o 1 , iRm 6 4%) 

MASS (E I ) : :J)'^* 3 3 6 (M"^) 

^H-NMR:0. 7-2. 5 (m. 22H), 2. 5-4. 1 (m. 
1 0 H) 
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(1) m%\iEU.m. 

. ^"fey ^-^/xif-p^-^ {7.i^^mm.mm. X2 5) ^m\^^x. 

(A) 'phn^hx^^fc. 

(B) 3^Vi|t^;0t^e,nfco 

(2) imtt^^ 

10 mm\z\tu\tm^mm-i:h'Dfcum.yT^. i ^ o''c^-':fy^\z. i 
(B) m^n^ifi^^nr^o 

15 

ll;^^J 1 6 

mmmixm:m.vtci , s-tfx [( s -x5^;u:t-4^-fei$7>- 3 --r 
h;^^->] r^-^y^yzQ^ (o. imo 1 ). ©{b^jtuxs 

- ^^}V^^^\i YuU7)^y ^ )Vm. 1 6 g (9 5mmo 1 ) ^i^-\zU 
:=.^M.z^j:^)Vy :txy ^uz^9-:tx.- ho. l 6 g & JP;lTii^bfco 

cou-^m^. 2^<D:^^7.m(Dm\zmiy'^^. 1 2 ox:x3mmisam 
mm(D^u mmi^i) m^^ntc. 

1 fc^Lfeo 
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mw.m 17-30 

tmrnizmi^i^xum)^ 2 1 s^it^tfco ::n^<Dum)i- 2^1 5 
^ffii.^T±sBW3^#. mm^(Dwm^n^rco m^k^miiz^vrz. 

5 

mmm 3 1 
10 Tzo ^(Dmrn^^^miiz^vTzo 

^MM 3 2 

-h^o. 15 sm\^^rc&.mtmmmi q tmm\zhxum)ii 7^m 
15 itbfeo ^©wffi^m^si tc^Dfeo 

3 3 

^mi[:^i^m^i[:'^mtLxmmmi ixn^tiTci, s-ifx [o 

20 M^sj 1 6 tm'^jvmi^^. m^mtvxs - \^nm7i^y^ 
jvm^ 1 6 sm^^rcKK^\tmmm i e tnm\zmi'^hxumh- 1 s 
Bbfc, ^(DwmmM^^iiz^hfco 

mmm 3 4 

25 mi\:B.0m^it^mtLxmmmi 2x^ihnrc2, s-t'T. [(3 
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1 6 sm\^^r^)^^\tmmm i e tmm^zmi^vxu.mh' 1 9 
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2 3 
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2 


2 4 
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5 Cl, 3-t'X i^^J iyz^)V:t^i^) 7y^>^>(D^m 

2 0 Om\ (D Z-ouy y7.n\zi , _^ -r > ^ >P^-)V 5 . 0 
4g (0. 03mol) tN, N - T ^ H 2 5 m 1 S A 

nfeo ymit^h^j^A (6os»%) ymwiA^y ^ y 3 . eg (o. 
0 9moi) ^^^D->T dmrn^vTcm. ^n^7Kii^Tm¥^Lrji7()^(b. 

y^X:n\H^5X:i,z'^mV. ^itr^JJll 0. 9g (0. 09mol) 
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yK 1 0ml un^T^m^mj'^'^rc. 

Sibrco #6nfc^#:^ 0 . ImmHg, 1 0 5 T^H b , MfeM 
MASS, ' n-NMR^m:$i^XS7tm^m^n^rcm^. ^ICDit^ 

m^t. 1, 3-HX (2 -yn^-;i/;t^i/) 7^-T>^>x^;^^^t 
MASS (EI):^T» 2 4 8 (M+) 

^ H-NMR (TMSi^^) : d 1 . 1-2. 0 (m. 14H). 4. 
0-4. 3 (m, 4H), 5. 2-5. 9 (m, 6 H) 
Ttm^^ : C 1 6 4 O 2 

ff^M :C;77.3 8. H;9.74 
C ? 7 . 7 6 H;9. 63o 

5. 96g {i|X^80. 1%. :^fX^D-7hi^^:7^-MS9 6. 0%. 
^r^^UMMiS'D^hiJf^^^- (mTGP C ii^T) M^99. 5%} 
>?i^DD^i5^>3 0ml \Z.mn'^^. Z.t\,\Z7 0%m-i^DDji^m# 
mi4. 3g(0. 058mol)Ja^. ^^^T 1 eB^P^mj^brc. ^ 
(^m, K^^m-^ 2 5 h U '>A7j<^l^3 0 m 1 T^Jfe^b. $ C> 

JC7jc2fe§2|lIfTo;^Co SJ^;c^)5^65^iJ7nD>^i$7>&W^bT. mi, 3 
-\i7s {^^) yV)\^^^y) T^-^y^y e> . 7 0g {1R^7 9. 8% 

{7 y ^ y ^ y z> - )Vti'^ ^) . -^7.^ u-^ v^'yy ^ - mm. 9 6 . 
1%. GPCMS99. 7%. ^^mm ^#fco #e.nfc^#:^o. 
ImmHg. 1 4 O'CT^Mb, MfiMBJ?^^:© 1 . 3-b'X(^Uv 
TiJ^-VViS' > 5 . 3 6g {JR$6 3. 8% (T^*'T>i5'> 
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9 9. 8 %} ^#^cc 

mmm 3 6 

mmmz ^'^m\^^t^^itT^))v\zi\xx. mtT^))VQ. 89g (o. 
0 9 mo 1 ) ^^mv. mtr^))v^my'^. s-ctzDss s^r^m^b 

^^mW.W'(Dl, 3-tiX ( 2 -yD^-;i/:^^->) Ti5'''7>:$7 >^ 5 . 
36g (1R^72. 0%. :yX^D"7 h^f^y^r-MSg 5. 9%. G 

pcM^9 9. 4%) mmmmm(Dui , 3-tfx (i^';>->^;v 
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